Pure human beta interferon (Hu 8) (formerly human fibroblast interferon) was used to raise antibodies in rabbits. Anti-IFN-fl immunoglobulins from rabbit serum were purified by 8 proportional to the amount of antiviral activity present in the complex from 0 to 500 U of standard IFN-fl per ml; 1 U of antiviral activity was equivalent to about 40 cpm of '25I-labeled anti-IFN immunoglobulins in the radioimmunoassay. The results of the radioimmunoassay were not influenced by the protein content of the IFN sample assayed, and the degree of intraassay variability was low; coefficients of variability were 9.4% at 5 U/ml and 1.1% at 500 U/ml. Thus, compared with the traditional antiviral assay for IFN, this radioimmunoassay was equally sensitive and more precise. In addition, it was highly specific for Hu IFN-fl and took only 5 h to complete.
IFN-fl and took only 5 h to complete.
The assay for interferon (IFN) is a biological assay based on the ability of this protein to induce an antiviral state in living cells (13) . Although this assay is an extremely sensitive one, which is capable of detecting 1 to 10 pg of IFN per ml, it is indirect, time consuming, and subject to the variations inherent in any biological system. Consequently, an equally sensitive but direct assay for IFN would be preferable. In this paper, we describe the development of a radioimmunoassay (RIA) for human beta-interferon (Hu 8;  formerly human fibroblast interferon) in which highly purified anti-IFN-,B immunoglobulins specific for the 20,000-dalton Hu IFN-,B protein are used (18, 22 (Fig. 2) , the less purified immunoglobulin preparation was used for the immobilized antibody.
The volume of antibody-coupled beads used in the first incubation step had a small effect on the sensitivity of the RIA. On the other hand, the amount of antibody immobilized on the Sepharose beads did not seem to affect the sensitivity. Different amounts of antibody were immobilized on Sepharose beads, and then equal volumes of the beads were tested by the RIA. The resulting standard curves did not differ significantly (Fig. 3) .
Reducing the background counts greatly increased the sensitivity. (The background counts were the amount of radioactivity found in a blank sample not containing IFN.) Attempts to reduce the background counts in controls by washing the immobilized antibody-antigen complex with 0.05% Tween 80-1% Triton X-100-0.05% sodium dodecyl sulfate (7, 8) Two additional major factors which affected the sensitivity ofthe RIA were the concentration and the specific radioactivity of the labeled affinity column-purified antibody. Figure 4 shows that increasing the concentration of labeled antibody increased the slope of the RIA standard curve proportionally. However, further increases reduced the sensitivity since background counts also increased.
Another parameter which played an important role in establishing a sensitive RIA for IFN-,8 was the radiospecific activity of labeled antibody. When we used a radioiodinated IFN-,B antibody preparation containing 1.7 ,uCi/,ug of protein instead of a preparation containing 0.2 or 0.4 ,uCi/,ug, the slope of the RIA standard curve increased dramatically (Fig. 5) . Thus, increasing the specific radioactivity increased the sensitivity of the assay. In this regard, the sensitivity of our RIA is limited by the degree to which high specific radiolabeling can be achieved in vitro. Specificity, reliability, and variation.
Anti-Hu IFN-,B immunoglobulins neutralize the activity of Hu IFN-,B but not the activity of Hu IFN-a (18) . In agreement with this observation, the RIA based on these immunoglobulins did not detect Hu IFN-a (Table 2) .
With the development of an RIA for Hu IFN-,f, it became important to compare the reliability of this assay with that of the traditional antiviral assay. Various IFN preparations having different purities and titers were assayed by the two procedures, and the results were compared. This comparison showed that the titers determined by the two methods were highly correlated (Table 2) (r = 0.99; P < 0.01; n = 20). A separate experiment was performed to assess the level of variability of the RIA. Six different concentrations of IFN were assayed in triplicate. A comparison of the titers indicated that the coefficients of variability were 1.1% at 500 U/ml, 4.1% at 250 U/ml, 3.2% at 100 U/ml, 6.4% at 50 U/ml, 9.0% at 10 U/ml, and 9.4% at 5 U/ml. This compares favorably with the antiviral assay, which cannot reliably distinguish a twofold difference in IFN titers. (1, 6, 19) , and this led to the procedure reported here.
DISCUSSION
The sensitivity of our RIA permits the detection of 1 to 5 U of IFN per ml (Fig. 2) . Assuming that the specific activity of Hu IFN-,f is 2 x 108 to 2 x 109 U/mg (4, 11, (14) (15) (16) (17) 21) ' A stock preparation (1.1 x 106 U/ml, as determined by the antiviral assay) was diluted with RPMI 1640 medium containing 3 mg of human serum albumin per ml. The IFN was a gift from the National Institute of Allergy and Infectious Diseases.
plete, compared with 2 to 3 days for the antiviral assay. Moreover, only 1 ml of high-titer rabbit antiserum (106 neutralizing units) allows the determination of 1,000 samples of IFN. In the future, more sensitive assays may be developed when enriched monoclonal antibodies to IFN become readily available (L. Nyari, Y. H. Tan, and H. Erlich, Abstr. TNO Meet. 1981, Rotterdam, The Netherlands, p. 6).
